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Patho hstologs sl Lasorar v deades A Ker i ot the State shotvors | orande Radium and
Howntwe e tostiture 1o Bodapest ihhrrevor Prol  Helo Waldi

ALRALINE l'H‘IS,’H\'l’-\SI“. ACTIVITY CHANGES
1N ORGANS OF RATS KILLED WITH
ROENTGEN-RAYS®
Aaroly Rév, [ivia Rée ond V ilmes § droevéns
{Reecerved 4, Jum. 1951))

.
In our Instnute the effect on living tissues of gamma ravs ongisatig
from the dixintegration of radium and that of Roentgen rave har boen ~ubjoct
- of general atudses In the first place we have been investigating changes in
T the enzxyme svatems of irradiated animals and human tumors In this paper
g} we wish to report on the behavior of the slkaline phosphatase reaction per-

formed on tissues of rats,

The phosphatases are dephosphorylising easymes which splt off PO,
from phosphoric acid esthers by meanr of hvdrolysis. Phosphatase can be
found evervwhere in vegetable and amimal tisswes. The phosphatases have
been classifiod- differently by different swthors. In gemeral 1. phosphomonoes-
therases, 2. phosphodiestherases, 3. pyrophosphatases and 4. apyrases are die-
tinguished . ’ ‘

For phosphomonoesthersses, based on how they react to alpha and bets
glycerophosphate. ar ~ubxtrate, what reaction they give to Mg and how they
are dwtributed 1 ditferent organs. Folley and Kay have pat forward the folle-
wing classfication - Type 1, (alkaline phosphatase), optimal activity at pH
9. Type A, (acd phosphatase). optimal activity ranging from pH 4.5 w pH
5. Tvpe 1, (vegetable phosphatase). optimal activity at pH 6 and finally type
4, (serd erythroryie phosphatase). optimal activity at about pH 6.

Gomdn - and independently from him Takumatsu - were the first to
. succoed W demonstrating  histochemically  acid and alkaline phosphatase.

In this paper we wish to report oa those alkaline phusphatase mnvestiga-
tions which we performed  scevrding to Gomon’'s method - om ergans of
rate hilled with lethal doses of rays. The resson why we selected rats for eur
first experiments war that the rat, coatrary (o other experimental animals, in
capable of systheriing vitamia € Irradisted animals namely lose a very
great quastigy of a~corbic acd through excretion, and the resulting vitamin (
deficioancy - ~specially in guinea pigr  leads to a very marked decreass of

* Pressmted st the 16th Dec. 1950 meeting of Hengarian Pathologiots.

g e o

Approved For Release 2009/01/12 : CIA-RDP8OT00246A004000340006-4‘

e . e o e S

. canclilion: =




Approved For Release 2009/01/12 : CIA-RDP80T00246A004000340006-4

; Ph.lelhﬂlw u‘l.u‘ll\. of timsues  For our exprriments we geed 20 couplen of
3 rat«. montly 'm.ln. Fhewr uverage weight war 130 g. and they were 8 ta 19
| months old The ratr were given a total icradiation of 2000 0 sien
lethal dese or in frac : ' ehilivat
’ w'm .t.mna"’d dosen. Fur irradiation we used a Siom ‘ns Stabihivelt
: apparstue with Greinacher switch and with a Siem=n~ ) i
| - 180 kV, IS mA ievadiat; , doglas inlay tub-
; SV. 15 mA irvadiation: were given. from a distance of 30 em. 3
[ Cu fikes, To cach of the irradiated e e
antmals belmlgrd s control rat. mumiler in

M“b“i"“«tﬁen&f&rwmm.m rats kept on

.
gkt

: ot the same time, the histes

T
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DAt N PRI AT yek ACTICPPA sidan By :5nx;-\v or N ATE

; f :
In the hirtodogical vections 1 this way prepared we obrorved in irradiated || ’

§

imals & very marked increase of phosphatase acticvity. Most conspicuous was the :

V increased phosphetase acivity of the liver, which could be detected evem | | :
Sacroscopically in the sectisns (Fig. 1.). The liver of the nermal snimal s - | "

@ecording to Gimbei’s deseviption snd eur ubessrvations made in the controls - j‘.-.;q; 1. p
@egative as regerds phosphatos activity ; in some cascs these may be some | | 4

ivity limited 10 the biliary copillarics and to the walls of the vessels. (Fig. 2.)
irradisted animals we foemd vary grest phesphatace sctivity in the bver ' |

int-l--ud‘

mmmmuuwubmau’
haﬁuﬂhthlﬁ:“wwh*ﬁ.“*dq
e activity could be chesrved (Wig. 4.). In the Kuplier colls, on the other hand,
9o phosphatase activity snuld be domenstrated. Ia sther copane higher cnoyms |
@ctivity could be demenstveted in the mowbrana bosalis of the tastin, s well- |
@ in the bronchial epithal, in the edemetons slvesier fluid and in the dosgme- |
Sated slvesier colls of the lungs. In the hidnoys the recults wore mere diffionkt |
to ovaluate, since normal kidawys slse show high-dogeee phecphatase sstivlry, |
hcb—naﬁ-ucnhd-cdlb-&.d.u&npdw |

the bone marrow. mmmmm.yu--uum ;
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Summing up we oy state that o th g o riats killed  with lq la‘d
dose of Roeenigen-ravs thre 1s wn ineroase o the -

ssphertase actevies T he tadrAgse
s vers marked on o the §o0i ' g

/
@
ik
Gomeral view of the liner of an irradiated snimal. Zonal erra
) ’ . A ngement of eotjvin
The ares in the square 15 chown greater magnificstion 1n the next Fig. (Objectiv 3,'1* ;b
1 ?
*
(seeater .q(‘nfu:‘lhm trom Fag. 3 (Obpectin & wouiar of @ Zetss 1BICTosELPe )
: The ocewurrence of phosphatase activity i the hiver may offer. o p.ﬂld
explasation to the hypogiveemic conditions oherrved by Straus and Rother
! Bolher, and other authors as well as 1o 1he dicappearance of the hver &lycegen
iy lo"o‘mg wradiation (Rother) n experuncental animals. ’
>‘.. The question  arise- W hy does the phosphatase activity of different

organs  and nuanhy that of the bver e rear following arradiation” Vo the
Answer we must know the tollowing data ot hteratare
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N . 3 ' fvr:n TR I toe v : B by~
ki Ctves the watherve e e b e D Y ; [ . s h Lw-,fun
fhive g proris W e b ‘»‘tint!\‘“li Yasgrgens Ao e AT EARE R «-{fllr»
gt cesie e inm\lm!u'n‘ :

Hobue . spermmetted werh Jeoved st sarroma Mo oogeorod 0 :tujp!'oln

vt the anieals avd tound that on oot o the paciens o abc e D
the tmenepraratmm of P9 uto che ThA s e e ten . e cialla rmh;i« o
Fhws e s ondsrmed Hv\m\ s previte cimervations made on ammals haying
two tumors Teolated u‘rmhalqm ol ope ot vhese tumeors sombarhh’ Arhrdase.
2 uptake an the non-iwradated tamo |

Casperscon and Thorell bave fonaid that i the conree ot cinbes onal deye
lapment the hanges m p}uw;‘dmiw activ ity run paraliel wath the dmmmw "m
concentration ol war hmn &u&a reu;n-uwlx of nuclesprotends, Iy Mpvar-
very hikely that this enzs me Mkw ’mﬂ in Hu <vnthesiz and destrurtion of nae
beinie  acids :

Krugehs. Daniells and Catebiexade have found in the cells of Ibrn--whilm.
i the chromosomes. phosphatase wetivity m sach a trabecular distedbugtaon

‘ " which more or less corresponds to the Arrangement of the Feulgen- pwmuu-
i bundles L

_ Finally ~hould be mentioned Yhit i vanteast to the former, state :
1 theors alse i the enzs mology 11 e the dynamie conception that |mvv'a||-

e we consider enzvmes to be effect < and not separate sabstancss T <pme
substance 1that i a certam state of the el play< the pat of a4 m ~|uﬂm|luo

and in fuel supplhying energy, under nthey cire UMSLABCes WAy acl as an enzyme
Our experiments and the qumm! data ni lnrraturv suggest that the plmqm
activety eccurreng in the liver may be lvangﬂuuu connection with the depaly mumon
] of thvmenuncleohiston ironnh um ” mmdnumu which presents um/ ,m‘

Jorm of an rnzvime effect . Sl e
Further, hmm,hfm and vtll« mvestigations are pmgrrw vulh

which we wish 10 obtain further evidence concerning the validiny of this M\
Acknoswledgements. Nuthors express thewr thanks to k. Haffner, [ ﬁnph.
and &». prgm mm for the valuable asmistance “l

Summary

’ in our lmpmw we vestigate the effectn of Rorntgen and gainma rays om Rving| tissucs

and o tamers. In the first place it was the changes of rurymes that were subjerted ta lnves
' . tigation by means of known bistochemical reections. In the present paper we repoct o the

changes o -&uk!w phosphatase activity in tissues of rats killed with lethal deses of roys.

In omr éxperiments rate were used, becausr thewe animale are capable of n1enlsing
vitamin C - im other anisstle isradiation with Rorntgen rave gives rie 1o exoenmmve slitamin
€ onevation aind this reduces she phosphatase sctivity of their s The rata were (rreadupted
with 3008 - 4008 ;. i vue dose of Gn fractionuted dones (180 kY. 18 m\. 0.5 Cu. 5 ¢ To
‘eark irvadhated samal there wan & control voe deag ot the same bodily con@iting ar ept
under wnuiar crcndistances. When the srrmdiatod onmai dhed spontanconsy, the umlqm w s
also kilted 1y o Blew to the nachal region The orgine ot the twes aninonds were jure ;nnv-“ Hien
ticallv ot 0 e oo b Bdenteeal argaae <o 0 aned an one ddide The et »r lhc n

»
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HAMEBEHEMHE AR THBHOC T i LOYHOTO 0 bt v iy o ) apa WPt
MEH TGS T HORBCKR N syt
e e g e g e Bage e
Peoowowe
o Namuy ONMITRY Wi 0 CsaMa Ik Rpelt M sa my chocGre oy CHMTeT e PUBE TS

M AMHH ¢ Vi HCIREPE T A DI R T DEHTTEHONCR R T NER RO e (O M O 2000 4000
Pt taNMEY CHRIY MM HO wa tvw (IO R N IR WA UGS Cu M o(w) tla ea AAOE 130 A0 BMTHOC
HBUITHOE Ml MCTHOLIOHR 11 110 iy KOHTPO THG M, hi THE M, |y waCTH OPranos mu
MAR T MANNTE TEHGE IOhallCHIE AR THEHOUTH @ apBiasa bpocavios + 1 ase Hpe A BCeTO
NPONE ICHHE AKTHRNOCTH @ sPATA A 1 HENEHGIHCR TRAMK 1 16« Ha 6 main CTCVTCTRYeT, mAN-
We Ol PANKHINBRCTCR Ha At',!l.vnua Realle P10 WM HA CTEHKY (0N el ) MMM e NMIAO-
MONHMA T E T TORMUICKI ARTHEHOCTH @ a1 2 4a 1 HOury 101 ArficTowen Ayeefl
N RHARMORY ol b  HReY THIEDT THECMMNECKKE  COCTOMHKUNE  sal i tacwme  noa B FRine »
TVHER M HINCMMOBRABKE @ TMRCIEHA ¢ HedeMy MOACTIMYHMY Apt  Huwty ] FIEHNE AKTHBNUCTH
GLIPATAIA B NEVCHH THHHIHNORY CTupt K CHAIM CO ¢ T THME P 411 R THROHY N 3OO MNCTONR
npauexoanmefl N R IMRHUER v el w we inomeficn ICACTHUE M [t ACTHMHH 1 e '
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